[bookmark: _GoBack]Shale Gas Extraction in East Yorkshire
Presented by Pat Smith, a civil engineer who has spent 6 months studying the fracking industry in the USA.  This knowledge has been used to explain what might happen in the UK with its very different geology, geography and culture if the technology is deployed here.
He has studied industry reports as well as published, peer reviewed reports which consider the impacts, risks and consequences of fracking.
This is a factual presentation which aims to inform the audience rather than offer a biased view.
The subject is complex & technical, but clear visuals, diagrams & photos are used to explain the subject.  In addition relevant questions are welcomed.  
These are some of the topics covered:- 
· The difference between shale gas wells and conventional (Normal) gas wells.
· We are at the beginning of the exploration phase.  What does it mean?  
· If the industry is viable, what will the production and development phase be like?
· How shale gas is extracted, how many wells are needed, how many drilling sites are required & where will it happen?
· How much visible infrastructure is required?  Ie: Gas processing plants, compressor stations and pipelines.
· What materials are required?( water, sand & chemicals).  Where do these come from and how much is needed.  
· How much waste & how & where will it be disposed of.
· What is the impact of the industry on the landscape, communities, disruption, people, property, health etc.
· It considers the impact on one 10km x 10km licence area and estimates the amount of industry required to extract & deliver the shale gas.
· What are the risks re water & air quality, public & animal health, earthquakes, disruption, traffic etc?
· What is the time-scale for the fracking industry?  How long will this all take? 
· Here are a few random slides in no particular order-
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Construction Materials Required for Well Pads & Tracks
Example Layout with 8 wells/pad, 1600m (1 mile) wells
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Information taken
from an Ineos
tender document
6/5/16

SUBSURFACE WELL
TRAJECTORIES

12-14 Wols por Site

Up to 396 Wells
1layer?

Well Layout Provided by Ineos — This has more wells per layer than
the ones used in this presentation & uses 27% more materials

Construction Materials

30 km tracks &
pipelines and 30 pads

580,000 tonnes stone
= 28,800 truck loads

&

Summary - 396 wells 1600m (I mile long), 150m apart. Assumed 1 layer of wells.

Consumables & Waste are 27% more than the example above

* Water - 1.98 billion gallons per layer. Sand — 720,000 tonnes sand = approx 35,000 loads

+ Chemicals — 1- to 20 million gallons diluted.

* Waste - 590 million to 1.4 hillion galls = Approx 130,000 to 320,000 tanker loads.
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« Shale gas will not be available for 5 to 10 years with peak flow
after 2030 when the UK should be phasing out fossil fuels.

« Shale gas means a reliance on fossil fuels for many decades.

« The UK will not be able to meet climate change obligations.

« Constant leakage of methane from wells,
plant, pipelines and old wells contributes
significantly to climate change. The effectis
20 to 80 times more potent than CO2.

« Underground Coal Gasification is inefficient. It creates far more
CO2 than coal fired power stations.

« Long term use of fossil fuels requires carbon capture technology.

« Carbon capture technology has been abandoned in the UK.
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Air Pollution

Methane, Hydrogen Sulphide, Ozone. Volatile Hydrocarbons (Toluene,
benzene, formaldehyde etc) from:-

« Leakage during drilling and fracking
« Cumulative leaks during production from equipment & pipelines
« Leaking wells during & after their life.

Sulphur Dioxide, Carbon Monoxide & Dioxide, NOX - From flaring off the
gas during drilling & fracking

Particulates & NOX
« From a large increase in HGV road traffic.

« From concentrated and continuous use of heavy plant & equipment at
the sites.

Airborne Silica Dust from sand used in the fracking process.
Combines with methane to form a “gas field haze”.

Air quality across the countryside will fall.
This is a specialist subject. References can be e mailed.

Links to respiratory illness and other chronic problems — See references
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What is Shale Gas Extraction?

Gas is trapped in microscopic spaces in the impermeable shale.
Hydraulic fracturing releases the gas by shattering the rock.
The more rock fractured, the more gas produced

© geology.com
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Multiple layer fracking in the UK — What's the difference?

3000m (10,000ft) thick
shale layer - varies.

* UK shale thickness varies,
but is typically 3000m thick,

* There will be multiple
stacked layers of horizontal
wells — 5 to 20 or more?

* Well pads will be combined
to take far more wells.

* Assuming the same layout
of 12 wells per layer, 1 pad
could, in theory, have as
many as 120 wells for 10
layers.

« Drilling geometry would be
complex and the risk of
accidents could increase.

* More well pads likely.
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Modern Drilling Rig - USA

40 to 50m high (130 - 160ft)
« Can walk from well to well

« Time taken to drill & case a well is
20 to 30 days.

« Drilling is a 24/7 operation
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The Phases of Shale Gas Extraction

1. Exploration Phase
« Seismic SurveysC
« Afew drilling sites per 10km block

* Geology & shale assessed by test
fracturing

* Low visual impact
« Company sells on rights?

3. Decommissioning Phase

« Well sealed and capped.

All equipment & stone removed
Site restored

No monitoring of old wells. 60%
failure rate after 30 years(USA)

Shale gas wells are 6 times more
likely to leak than conventional
wells.(USA)

@

2. Development & Production

Landowner Agreements
Individual Permissions & permits

Scale of development not apparent
from piecemeal applications.

Pads, roads, pipelines, processing
plants built are required.

Rigs and equipment to site - Drill
optimum number of wells.

Frack pumps, water, sand &
chemicals to site

Fracture wells & connect to pipelines
30-70% waste taken for disposal.
Well produces gas, but output falls
by 70% in 1 year

More wells drilled & fracked

Wells re-fractured after 4 to 5 years

Repeated periods of industrial
activity over 15 to 30 years or longer.
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Shale Gas Reserves with the Greatest Potential?

Upper Bowland — Typical Thickness 150m(500ft) but 60 to 900m(200 to 3000ft)
Lower Bowland - Typical Thickness is about 3000m (10,000ft).

This area was not assessed
because of insufficient data

Information & map c/o
the BGS.





